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Introduction
Pituitary macroadenomas (PM) are usually revealed by endocrine disorders such as galactorrhea, menstrual disorders, decreased libido, sexual impotence, gynecomastia, or headaches and visual troubles [1] .
Bacterial meningitis (BM) is a rare complication of the PM apart from any surgical act and without pituitary apoplexy with few cases described in the literature. The aim of our systematic review is to study the features of the association between BM and PM.
Methods
We conducted a literature search in both MedLine and Google Scholar database from 1967 to October 2016 using the following keywords: "meningitis''
and "pituitary adenoma'' or "meningitis'' and "macroprolactinoma'' or "meningitis'' and "pituitary macroadenoma''. At the end of our literature search, we found three case series and 16 case reports describing a total of 22 cases of BM complicating a PM apart from any prior surgical act and without pituitary apoplexy (Table I) . We 
Results
Among the 22 cases of BM complicating a PM apart from any prior surgical act and without pituitary apoplexy, our systematic review had included 16 cases that had available data. Table II summarizes The most common clinical sign was fever (93.75%), followed by nuchal stiffness (75% ; Table II ).
Other clinical signs were altered consciousness (56.25%), behavioral disorders (6.25%), headaches (50%), vomiting (37.5%), visual troubles (6.25%), photophobia (6.25%), ophthalmoplegia (12.5%). The average time of consultation of patients was 2 days (range: a few hours to 14 days). 68.75% of patients had been admitted within 24 hours of the onset of symptoms.
The cerebral CT scan was performed for all patients and 87.5% (14/16) among them underwent cerebral magnetic resonance imaging (MRI) ( Table II) .
The cerebral CT scan revealed PM in the form of an invasive intra-and suprasellar lesional process in all patients (100%). The cerebral MRI was performed as a complement to the cerebral CT scan and confirmed the Discussion BM is a rare complication of the PM apart from any prior surgical act and without pituitary apoplexy.
Our systematic review had analyzed all the reported cases of the association between BM and PM, which had hyperprolactinemia [14] . In our study, the histological study has been realized in 2 patients with suspicion of invasive PM to the cerebral CT scan and in whom a cerebral MRI has not been performed [4, 6] .
Streptococcus pneumoniae was the most common causative agent of BM in our study (71.4%).
The other germs were streptococcus oralis (14.3%) and streptococcus mitis (14.3%). This great predominance of streptococcus pneumoniae is due to the fact that this bacterium is very common in the respiratory tract (especially the nostrils) even in man being healthy.
In our study, the minimum value of prolactin is 200ng/mL which is a specific biological element in favor of the diagnosis of macroprolactinoma. Only one case of transient elevation of ACTH with hypercortisolemia associated with hyperprolactinemia was observed in our study [14] . On the other hand, we have underlined 4
cases of panhypopituitarism associated with hyperprolactinemia [1, 5, 9, 10] . The panhypopituitarism would probably be secondary to a compression of the pituitary stem disconnecting the pituitary gland, which is a rare situation in the PM. [1] . In our study, six patients had presented episodes of rhinorrhea before the diagnosis of BM, among which only 33.33% (2/6) had benefited a closure of the osteomeningeal breach [5, 8] .
The prognosis of the association of BM and PM has been globally good in our study. The mortality rate was 12.5% (2 patients) [6, 13] . Death occurred in a clinical picture of cerebral herniation due to diffuse cerebral edema in one patient and in the other patient following a cortical laminar necrosis related to a cerebral hypoxia.
Conclusion
The occurrence of BM secondary to an invasive PM is a rare clinical situation, but of good prognosis in 
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